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Rotating disk nylon extraction 127 128
The preparation of the rotating disks and the general procedure was similar to that 129 previously described [9, 10] . Briefly, a 0.2 μm pore size nylon membrane (Varian, Seattle, 130 WA, USA) was attached with a double-coated sticking tape to one side of a Teflon disk 131 (1.5 cm diameter) containing a magnetic stirring bar (Teflon-coated Micro Stir bar from 132 VWR International, Inc., Radnor, PA, USA). The rotating disk with the attached nylon 133 phase was placed inside a beaker containing 25 mL of aqueous PAHs samples, and the disk 134 was rotated at 1250 rpm for 20 min at room-temperature. After extraction, the nylon 135 membrane was removed from the disk, and placed in a laboratory-made membrane holder.
7
The latter was then introduced into the spectrofluorimeter, in such a way that the angle 137 formed between the excitation and emission beams was 90°, with an incident angle of 45°. 138 The PARAFAC theory is well documented [11] and it is not described here. The 174 routines employed for PARAFAC are written in MATLAB 7.6 [13] . PARAFAC was9 implemented using the graphical interface of the MVC2 toolbox, which is available on the 176
Internet [14] . 177 178
Results and discussion
180
Preliminary studies 181 182
As already stated, a nylon membrane is able to retain PAHs and other organic 183 compounds on its surface, and proved to be an appropriate support for their 184 spectrofluorimetric determination [9, 10] . Nylon membranes are made from nylon 6,6 (a 185 polymer of adipic acid and hexamethylene diamine) with a chemical structure consisting of 
Quantitative second-order analysis 229 230
After the rotating disk procedure under optimal conditions was carried out, the 231
EEFMs were recorded on the nylon surface for calibration and validation samples (Fig.  232   3A) , and were then subjected to chemometric analysis. It is known that a set of EEFMs can 233 be arranged as a three-way array, which usually complies with the trilinearity conditions 234 [15] and, thus, the chemometric analysis was performed using PARAFAC [16] , a popular 235 and easy to implement algorithm which achieves the second-order advantage [12] . Second (GRAM) and several random loadings [11] . The number of PARAFAC components was 254 selected by the so-called core consistency analysis [17] , and also through visual inspection 255 of the spectral profiles produced by the addition of new components. The estimated number 256 of components using the above technique was six, which can be justified taking into 257 water [19] . As can be appreciated in Table 2 , the low LODs attained are very favorable, 291 especially for BaP (ranked first in the carcinogenic list) and BaA, taking into account the 292 complexity of the evaluated system and the simplicity of the experimental determination. It 293 is necessary to point out that these limits have been calculated using the expression 294 recommended by the International Union of Pure and Applied Chemistry (IUPAC): 295
where h is the sample leverage at zero analyte concentration, 2 C s is the variance in 297 calibration concentrations, 2 X s is the variance in the instrumental signal, SEN is the 298 component sensitivity, and the factor 3.3 is the sum of t-coefficients accounting for Type I 299 and II errors (false detects and false non-detects, respectively) at 95 % confidence level. 300
Equation (1) takes into account the error propagation from both the slope and the intercept 301 of the pseudo-univariate PARAFAC calibration curve [20] . 302
A method is valuable when satisfactory predictions are obtained in complex systems 303 where other constituents are also present, and may interfere the analysis. Thus, additional 304
PAHs which demonstrated to interfere the analyte signals (Fig. 2B) were added to the 305 samples, and they were evaluated applying the proposed strategy. Figure 3B shows the 306 three-dimensional plot for a solid-surface excitation-emission fluorescence matrix 307 corresponding to a nylon membrane treated with a test sample containing analytes and 308 interferences. Notice in this figure the scale of the intensity axis and compare it with that of 309 Fig. 3A . The number of responsive components in these samples, selected by following a 310 similar procedure to that indicated above for the validation samples, was in the range 7-9. It 311 seems that in some samples, PARAFAC is not able to discern between the profiles of each 312 individual foreign compound, grouping them into overall interfering components. However, 313 this fact does not preclude the obtainment of good analytical results (Fig. 5B),  314 demonstrating the high level of selectivity achieved by this method. 315 316 
317
The statistical results shown in Table 2 human participation, and considerable more simplicity. In addition, the coupling to 326 multivariate calibration significantly improves the sensitivity and selectivity of the method. 327
When the proposed approach is compared with that carried out in nylon but 328 following a solid-phase extraction via a syringe procedure [8] , we can conclude that 329 although the latter one provides lower detection limits (the amide groups of nylon would 330 enhance the water motion through the sorbent during the extraction, improving the mass 331 transfer) [8] 
